It is now widely accepted that psychological stress and psychiatric illness can compromise immune function. Furthermore the mechanisms whereby such changes occur are probably associated with the activities of the cytokines and other inflammatory mediators of the immune system which are known to initiate changes in behaviour. This review aims to summarise the experimental and clinical evidence that implicates the pro-inflammatory cytokines in the pathological changes seen in major depression and in Alzheimer's disease (AD). In major depression, evidence is provided to show that both activation (e.g., macrophage activity, acute phase proteins) and inhibition (e.g., natural killer cell activity) of the immune system occur. Many of the behavioural changes seen in depression are simulated by three pro-inflammatory cytokines (IL-1, IL-6 and TNF-alpha), which may produce their impact on the brain by activating cyclooxygenase, nitric acid synthase and corticotrophin releasing factor. Effective antidepressant treatments largely attenuate the immune changes thereby raising the possibility that the normalisation of central biogenic amine function that are conventionally implicated in the cause of depression may be secondary to those of the pro-inflammatory cytokines.
Introduction
The concept of an inter-relationship between the psychological state and the immune status can be traced back to antiquity. For example, Galen suggested, in about 200 AD, that melancholic women were more susceptible to breast cancer than those of sanguine temperament (see Leonard, 1987) and anecdotal reports appeared during the subsequent centuries linking depression with a predisposition to viral and bacterial infections. For example, Day cited unhappiness as a cause of lowered resistance in patients with active tuberculosis (Solomon, 1969) . It is often overlooked that the only Nobel Prize ever awarded to a psychiatrist was granted to Julius Wagner-Jauregg of the University of Vienna in 1927 for his research demonstrating that the course of various mental illnesses could be influenced by activating the immune system with infectious agents (Raju, 1998) . However, even though it has been widely recognised for over 70 years that mediators of the immune system have profound effects on the course of psychiatric illness, the pathways and mechanisms whereby such mediators affect key brain functions are only now beginning to be elucidated.
It is now generally accepted that psychological stress and psychiatric illness can compromise immune function (Leonard, 2000 (Leonard, , 2001 . In addition, it is well established that the cytokines and other soluble mediators of the immune system can cause changes in behaviour.
